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FIRST  LINE  OF  TEXT 


THl_B01^Qf  SHUliSSIO^  .CiUNN!;L„IlLJa}.I&OeURai 

FIRST  LINE  OF  TITLE  | 

S.  N,|  PopOT 


'  ia  la  known,  aaleotlon  of  the  ahapa  jand  diinenBiona  of  an  amiaslon  ebannal  da-  j 

I  tarmlna,  to  a  oonaidarable  axtant,  tha  dakslty  of  tha  aeleoted  ourrant,  tba  utili-  | 

I  ^  I 

'  nation  faotor  of  tha  working  gaa,  tha  alajotrioal  aff loianoy  of  tha  aouroa,  and  tha  ' 

!  ■  1  i 

I  focuaing  of  tha  Ion  baan.  Tha  anoda  of  t|io  aouroa,  oontainlng  tha  lon-OBlaoion  | 

!  '  i 

jOhannal,  ahould  aaaura  conaldarabla  dlaalpatipn  df  tha  tharaal  onargy  whloh  oooaa  ' 

I  from  aaoondazy  aleotrona  and  from  tha  alalotrona  that  oooqpanaata  for  tha  apaoa  oharga 

I  I  ' 

I  of  tha  Ion  haam.  Othar  raaaona  notwitbat^ing,  tha  limiting  ourrant  of  tha  ion  | 

I  tuba  la  aaaantlally  liaiitad  by  tha  thaxnai  atrangtb  of  tha  anoda  of  tha  aouroa.  Tcj 
I  aaaura  Intanaa  tiaat  roaoral,  tha  anodaa  ik  high-ourront  ion  tubaa  ahould  ba  mada  | 
Ithiok,  i.a.,  inatoad  of  tha  ordinary  amiaisioD  oponlng  wa  hava  an  oailaaian  ohannal  | 
|vboaa  langih  ia  aararal  tioaa  tha  diaBatajr.  Thla  lattar  faet  obangaa  aaaantially  | 

Itba  aaleotlon  of  tha  ion  ourrant.  '  | 

!  '  I 

I  At  ralatlrely  high  aalaotion  potonti^a  (uaually  graatar  than  20-25  kw),  tha 


'  ion-aaiiaaion  aurfaoa  or  tha  boundary  of  t|ia  gaa-diaoharga  plaaaa  la  looatad  within  | 
Itba  oadaaion  ohannal;  howarar,  tha  baaio  drop  in  pKoaaura  of  tha  working  gaa^'Ctba'  ^ 

I - 4  .  4 - 1 

jpraaaura  drop  batwaan  tha  ion  aouroa  and  |tha  region  of  tha  ion  optio  ;  takaa  j>laoa  | 
j-in-tha2  ohannal.  Thia  oonaidarably  ooaplikataa  a  thaoratioal  azamination  of  2tha - -j 


i- 


prooaaa  of  ion-currant  aalaotion. 
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] - Lln-this-norlc  v»  giT»  the  reaulta  of  lan  inreetlgation  of  the  ion  ourrant  ma  • 

j  FIRST  LINE  OF  TEXT  ' 

I  func|tion  of  the  aeleotion  potential  and  l|he  gsonatry  of  the  emiaaion  ehannel. 

!  I  I 

I  I  1.  Liaitiag  tba  Ion  Culrrent  by  a  Space  Change 


I  • 


The  Child>Lan0Kiir  lav  [1],  known  aa  the  *3/2  law,*  definea  the  limiting 
ourrant  denaity  between  infinite  flat  elelotrodea  (the  plane  oaae )  with  an  nPPl>i«<l 


potential  dlfferenoe  Y^: 


(/Vi 

y  =  5.45.10-^. 


1  FIRST  LINE  OF  TITLE  j  2i  „  .  ^ 

I  where  J  is  the  ourrant  density  in  SBip/om||  V  ia  the  potential  of  the  anode  with 

I  ”  I  *  1 

I  respeot  to  the  oathode,  in  Toltaj  4  th*e  distanoe  between  aleotrodes,  in  oenti-  | 

1  ‘  i 

'oatexai  and  A  is  the  moleoular  wei£^t  of  {the  ions  vhioh  create  the  ourrant.  . 

I  I 

I  In  the  case  of  a  reatrioted  oathode,  i. e. ,  whan  the  oathoda  radius  R  <<  d,  the| 

I  I  1 

I  total  ourrant  I  ia  oaloulated  from  the  formula  . 

I  V^'S  /R\  ' 

I  (2)  ! 

'  *  '  2  I 

I  where  S  is  the  emission  area  of  the  oatho^e,  in  om  ;  R  ia  the  oathoda  radius  t  cx  ia  ^ 

I  the  LoTlntoT  oorreotioo  [2]  which  takes  ikto  account  the  notion  of  the  field  in  thsj 
I  ease  of  a  cathode  of  limited  length.  I  | 

*  We  will  use  the  name  *hard  oathoda*!  when  4  is  not  a  funotion  of  Y  in  I 

I  1  a  , 

I  !  i 

|(l)and(2).  j  j 

^  When  the  eleotric  field  interacts  wi!th  a  gaa-disoharga  plaana,  the  cathode  is  I 

I  >  1 

I  a  certain  boundary  surface  of  tbe  plasma, |  which  stores  in  space  aa  a  funotion  of  the 

;  I 

'ralue  of  Y  .  i.e. ,  d  ■  f(Y  ).  In  this  ooM  it  is  oonrextiont  to  call  the  cathode  I 

i  *  I 

I  elastic .  t  ^ 

I  i 

,  Kistemaker  and  Oekker  [3,  4],  inrestigating  a  stafftatio  ion  aouroe,  found  a  de«j 

^ - 5  ^  5 - 1 

I  pendanoe  of  the  aeMeoted  ion  ourrent  on  thfi  applied  aeleotion  potential  in  a  form 

i - ^  z/2  I  - * 

^tiallJif’  to  1  s  f(Y''  ).  On  this  basis  thf  authors  oonoluded  that  the  aeleetyd  ion  | 

fourreht  is  limited  by  tbe  speoe  obarga  ank  is  subject  to  the  3/2  law.  1 


O^borlob  axA  Kuobarenko  [5,  6],  in  aji  ejqperismnt  using  a  derloe  similar^  to 
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l-tbai-of-Kistemaker  and  Oekker  [  3] .  ahovei  that  the  Talue  of  the  saleoted  ourrent  i 

j  FIRST  LINE  OF  TEXT  i.  »  1  - 

I  is  not  a  function  of  the  applied  potentiail  (in  both  vorka  the  selection  potential  | 
Ididinot  exceed  10>13  kv).  On  this  basis  |the  authors  concluded  that  the  ion  current' 

I  in  the  giran  ease  is  not  limited  by  the  slpace  charge.  I 

!  I 

!  In  all  these  works  [3^4  and  5*^]  experimental  function  I  a  f(V)  was  eom>  | 

j  '  I 

I  pared  with  (2)  without  taking  cz  into  accoiunt,  while  the  area  of  the  emission  openiEjg 
!  was  taken  as  S  and  the  diatanoe  between  the  anode  and  the  selecting  electrode  was  I 

I  I  ' 

I  used  as  4.  Obriously,  with  an  elastic  ^thode  (in  this  case,  the  ostission  surface  | 

I  of  the  plasma),  the  law ’cannot  be  usejd  without  taking  into  account  4  ^  ^ 


I  functions  of  V  .  '  I 

I  *  > 

Figure  1  shows  schematically  the  posjitlon  of  the  electrodes  in  a  system  for  ^ 

i  1 

{  selecting  the  ourrent  of  an  ion  source,  ^t  4  be  the  distance  from  the  selecting  { 

!  — ^  H^’^'SJictrode  to  the  edge  of  the  plamna.  We  will  j 

oons|Lder  that  the  plamna  which  passes  from  thij 

1  j 

ami^ion  opening  into  the  space  between  the  ^ 

I  i  eleoltrodes  is  in  the  form  of  a  cone  shown  in  j 

I  i  ^  Fig.  I  1.  Such  a  concept  is  ralid,  since  the  | 

I  ,™L  between  the  electrodes  is  a  region  of  I 

I  t::— -ly-zi-.  -j  I 

I  v’  .  higi^  vacuum  and,  consequently,  the  path  lexigtljs 

'U*'  position  of  ^  jaasma  components  are  much  greater  thaaj 

the  electrodes  in  an  ion-current  se-  . 

'Lotion  o' «>%  10.  ^-nolon.  ot  tho  w»to^  «o  oon  otoM  ' 

i source;  2)  selecting  electrode  of  r  *  | 


I  source;  2;  selecting  aiectroae  or  i  '  | 

Itbo  optic,  ^0P0|^  in  tL  .,p.b;dKv.ly  that  the  cmlaalon  cnrfaoa  S  L  | 
I  selecting  electrode;  #-  diamster  ^ 

1?^  ^*t.*^**^^v°*^i^*  •  circle  formed  by  the  cross  section  of  the 

tanca  between  the  anode  ax^  the  se-  .  *  | 

leeting  eleetrode;  C  -  diameter  of  cons  with  a  plane  passing  at  distance  d 

I  the  lower  base  of  the  plamna  cone;  j  r  ^ 

S'”  ?*•  "iris*  froJ  the  aclcctlng  cLctrodo.  Tneo,  llSoi  ' 

eleetrpde  to  the  plasma  boundary.  ^ _ j 

^g._l3wegst  ^  I  - 

! - 2  ^  =  (3?)- - 1 

h—  1  I  ' - *1 

I  _  0  _  .  _  _  . .  ]  „  _  _ _  0 _ J 
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J - - -aubstltutlag  (5)  in  (2)  we  g«t.  nftar  transf omntiona ,  I 

FIRST  LINE  OF  TEXT  '  ~  „ 

I  ;  I  j  3.7  •  10-«Da  ^  I 

I  1  “  1-I-3.7  •  10-*(D  — C(>)e-‘aV*u’^'/“'/*  U;  I 

!  whale  is  the  seleotlon  potential,  in  kjr;  1  ia  the  ion  current,  in  amperes;  i  j 

j  is  the  distanoe  from  the  seleoting  eleotxjoda  to  the  plesme  boundsiry,  in  om;  i  is  I 
I  the  distanoe  between  aleotrodea,  in  omj  ^  is  the  diameter  of  the  emission  opening,  | 

I  in  om;  and  D  is  the  diameter  of  the  lower!  base  of  the  plasma  oone,  in  om.  | 

'  * 

I  Figure  2  shows  4  as  a  function  of  ▼  I,  determined  experimentally  by  Oaborioh  I 

1  j  I 

I  and  Kucherenko  [5]  (ourra  A),  and  tto (4)  (ourre  B).  | 

j  The  necessary  data  are  taken  from  [5] ,  ▼ij». ,  t  =  0. 9  0®,  #  »  0, 3  cm,  and  the  talue  ^ 
I  of  0  was  determined  from  the  ratio  of  the^  ion  current  paasing  to  the  raoeirer  to  { 
I  the  current  diaaipated  on  the  eeleoting  e|leotrodo,  and  was  1.6  om.  In  the  cal-  . 

I  I 

I  /^r  g  oulati^ons,  a  was  taken  as  unity,  because  of  the  | 

I  ^  ^ ^at  in  the  experiment  [5]  the  dimension  j 

!  of  th^  eeleoting  electrode  was  comparable  with  I 

|4*  ^  if  the  dijasnsion  of  the  plassui  emission  surface.  | 

I  <  ■  lire  quite  good  agreeiMnt  between  the  ex»  | 

I  perimaptal  and  calculated  ourres  indicates  that  | 

!  — >— I — • — I — ' — ' — • — ■  ■  — ■  the  ion  current  in  the  examined  space  ia  limited! 

0  2  i  S  S  v  T  I 

^  by  the!  space  charge  and  is  subject  to  the  Child** 

'  I  I 


I  Fig.  2.  Graphs  of  i  rs.  the  se. 

I  leetion  potential.  A  -  experi-  j 

'mental  eurrs;  B  >  calculated  cures.  | 

!  2.  The  Boundary  Bemion  of  yiaijam  -  The  External  Bleetric  Field 


When  plaasM  interacts  with  the  wall  jin  the  near-wall  region,  a<  spaoe-charge  1 

i  '  I 

!  enwelgpe  fonee  [  7] .  The  wall  is  negatirsily  charged  because  of  the  electron^  whose  | 


rtmmperkture  in  low-pressure  plasma  is  alw|^ra  higher  than  that  of  the  ions,  irttHs' — | 

j..  _ ^  j  3 - - — I 

^e  plasma  acquires  a  positiee  potential  with  raspeot  to  the  wall. 


can  show  [8]  that  the  drop  ia  potiaatial  ia  the  eaeelope  is  defined  b^_Jha.^ 


faiatiofiship 
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FIRST  LINE  OF  TEXT 


j  2e  )  '  (5)  I 

vh«i«  ia  tha  Boltzaazm  oonatanti  T  la  Ulsotron  tamperature  In  |  la  tha  I 

I  *1  I 

alaotron  ebarfiai  and  m.,  m  ara  tha  masaaja  of  tha  ion  and  alaotron,  ariipaotlTaly.  { 

1  I 

Tha  thioknaaa  £  of  tha  anralopa  layi|r  is  dafinad  by  tha  ralatiOD  I 

iihare  a  ia  tha  oonaantration  of  Iona  in  1|ha  plaamai  and  Ja  ia  tha  Daby^  ahiaidlng  ^ 

1  I 

radiua.  j 

from  (3)  and  (I'j^ve'ga'^^^tha^Waraga  jpotantial  gradient  in  tha  taTblopai  | 

E=7i^,^{A.S^nkT,t[\n^']'\  \  (7)  | 

j  '  I 

^  Wa  oan  axamlna  tha  Intaraotlon  of  plaaaa  with  an  alaotrio  fiald  ia  tha  aaaa  ^ 

way  aa  tha  intaraotlon  with  a  oonduoting  jwall  at  a  floating  potential  .  In  our  | 

I 

opinion,  the  dlffaranoa  ia  that  the  boundiery  of  tha  external  eleotrlo  fiald  muat 

I  I 

I  ba  treated  aa  an  elaatio  wall  whioh  moreal  under  *pira8aura*  of  tha  pla>aiia  boundary  | 

I  I  I 

I  fiald  (7)  until  tha  raluea  of  the  fiald  0|f  tha  plaana  and  tiia  extamauL  fiald  are  j 

i  equal.  The  indloatad  fielda  are  than  probably  natohad  until  a  aingle  tleotrio  1 

I  1  ' 

I  fiald  forma  outaida  tha  plaaaa.  In  auoh  ja  oaae,  uaing  the  knovn  aeleotloo  ourrant,| 

I  we  can  dateroiiag,  with  the  aid  of  (2),  thje  diatanoa  ^  from  a  oertala  uaiiaturbad  I 
I  aquipotantlal  of  tha  external  field  to  thja  plaana  boundary.  | 


3.  iht  9f.  9hinBft  I 

!  I 

Lot  ua  examina  an  alaoantaiy  laodel  of  a  oa^Mtio  aro-aouroa  for  &.ona  (fig.  3).| 


{XiOt  ua  aaauBB  that  between  oathoda  1  and  itba  outaida  of  anode  2  (ragiani)  ttara 

,  1 

,  ia  aueh  a  atrong  magnatio  fiald  'Uiat  diff|uaion  of  the  iona  aoroaa  the  jugnatio 


I  fiald  om  ba  neglaoted,  and  further  let  ua  aaaune  that  there  ia  no  aasnttie  fiald 

-4  I  4- 


^  betwaep  the  outaida  of  anode  2  and  the  aejLeoting  elaotrode  3  (region  1^2).  2^^ _ | 

fenode~i.a  at  ground  potential,  and  a  potanjtial  ia  applied  to  tha  sal  eating^  alaes-j 


•1 


|trodo,^  for  oloae  to  sero  the  plaaaa  j^atrataa  into  region  11  riglx:!  up  to  the  j 


1 

yiy;  JA. 

1 

1 

mM.  f/m. 

m 

r/nof  Lir/r  ifUC 


I  ssleotlog  elaotrode.  As  Inoraases,  j 
th«  plasma  will  be  ajaotad  baok  into  | 
tha  amiaaloD  ohannal.  In  thia  arant  | 
thare  will  ba  an  inoxaasa  in  tha  boundary 

I 

¥•0  dansity  and  tha  tanparatura  of  tha  -1  j 
plasBia  aod,  on  tha  basis  of  (7),  tha  | 
boundary  gradient  will  inoreasa.  A  I 
'■yn^  further  inoraasa  in  results  in  a  | 

I  shift  of  tha  plasBia  boundary  into  the  j 


3.  diagram  of  a  magnetio  ion  soureaj.  cawity  of  tha  amission  ohannal. 

1  •  oalhodai  2  -  anode;  3  >  salaoting  < 

I  alsotroda.  I  -  rsgion  of  stro^  magnetio  ^  ^  longitudinal 

I  field]  H  -  region  of  wary  waafc  magnatio  i  ’ 


region  of  wary 
field. 


j  ma0i6tio  field  and  Inoreaaad  preaaure  j 

I  ^  1 

J  of  tha  working  gas,  tha  plasma  is  pinobadl  and  assumes  oylindrioal  form.  Now^  in*  ^ 

I  dapandantly  of  V  and  until  the  boundaryj  shifts  to  the  other  side  of  tha  ohannal  | 

I  _ 1^  ! 

|j^  and  grad  will  hare  a  ralus  whiohj  is  approacioately  oonstant  and  maximua  ^ 

I  for  tha  giran  aro  disoharga.  The  area  od  plasma-salaotion  surfaoa  8  will  ba  pro*  | 

I  sartsd.  Bsoausa  a  pinohad  plaaaa  has  thip  property,  tha  maxlaiim  ourrsnt  dansity  | 
loan  ba  saleotad  using  a  darioa  that  assuras  a  rapid  ohangs  in  tho  aztemsl*potoati4l 

!  1  I 

I  gradient.  The  ohannal  is  Just  suoh  a  dSTjioa.  | 

I  The  undisturbad  potential  and  its  griadient  on  the  axis  of  tha  ohannal  oan  ba  | 

I  I  I 

|dosoribad  q^ita  aoourataly  [9]  by  the  formula  ^ 

I  T  B  T  (1  *i  tanb  ks )  (8 )  i 

I  ®  i  j 

iwhara  t  is  the  potantial  on  tha  axis  at  Itho  ohannal  axis;  k  m  1.32^t  R  is  tha  , 

I  o  , 

^ohannal  radius j  a  i*  ^ba  axial  ooardinatai  | 

!  ’  I  .  l«t«i  Tl  1.  Zll 

_ T^gura  4  shows  graphs  of  tha  field  djlstribution  at  tha  ohannal  axis  rs.^tha  j 

fradlas^R.  As  oan  ba  seen,  the  fiald  in  tjia  ohannal  first  ohangas  slowly  and^  than-j 
I  drops  ^pidly,  Ctaalic.a  siiap  barriar,  ak  it  wars.  This  proparty  of  tha  fiWd  in  j 
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FIRST  LINE  OF  TEXT 


the  ohannel  lej^ezy  oonraniant  for  aaleotiag  iona,  aino^ 
It  inakaa  it  po^aibla  for  the  plaaoia  to  approaoh  the  | 
region  of  the  Ltrong  alaetrio  field  vhioh,  on  'ttia  atran^h 
of  (1)^  ahouldl  raault  in  inoraaaad  ion>ourrant  danaity.  j 
Let  ua  gijra  oartain  aatimatea.  From  (8)  we  oan  | 

abow  that  the  ^aptb  of  penetration  4  of  a  oartain  aqui«  ! 

1 

potential  of  t|ia  undiaturbad  external  field  with  ▼  s  I 
into  the  ohan^l  ia  proportional  to  R.  On  the  other  | 
baa  b|en  axperioentally  rarified  that  the  raluaj 
of  the  undiatuirbad  potential  at  the  axia  of  the  ohannel  I 


MS  0.1 

I  '  i,cM  input  ia  al^o  proportional  to  R.  Wa  will  oonaidar  j 

'tributifl^'^Sf^^eleotelS*  undiaturbad  potential  obengaa  little  on  | 

I  field  on  the  ohannel  axia  «  l  .....  I 

l)Ro0  04  oin*  2)R-  *  ®®***8*  ourrent  when  the  plaaeta  boundary  ia 

I  “•  "«wtlce  «» oa  «.  | 

iS:  '“4-  *•  •  “«“«•  | 

I  7^  s  60  icT.  field  in  the  oiniaaion  obannal^  the  ooaditiona  for  | 

I  ourrent  flow  will  be  analogous  to  the  oaap  of  infinite  eleotrodea,  i.o,  ^  a  ■  1|  I 

^2)  there  ia  no  magnetio  field  in  region  II  (Tig.  ^  \  and  Hierefore  ci  »  1,  reaultingj 

i  ,1  I 

jin  a  deoreaae  in  the  potential  drop  along  the  bean.  . 

j  ' 

*  Then,  beoauaa  of  (2)  and  our  aaauaiptilona ,  we  oan  write  | 

j  .  (W)  [ 


where  3(8)  is  e  funotion  that  takas  into  ^oount  the  distribution  of  plaana  denai^j 
through  the-  pinoh  oroaa  aeotiMi.  |  i 

,  .  1  5 - j 

l^t  US  estinate  the  dependenoe  of  the  utilization  factor  of  the  working^  gea  y  | 
honthe-^  Ob  annul  radius.  Since  in  the  oaselof  a  low  degree  of  plaana  ionizatihn-(-ia-{ 


ion  souroea  the  degree  of  ionization  does|not  exoaed  sereral  per  oenta)  the  gas 

I - ,  , 

'flov^  through  a  Jhjvt^ejydUju:^  MJh®t  extenaiTS, _ _  _ o 
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I  I  From  (10),  (VI),  and  (12)  it  is  •ridlant  that  with  Inoraasiog  ohanoal  radiua  i 
,  th#  Ion  ourrent  ahould  Inoraaaa  aa  |if  0(R )  la  inoraaaad  eorraapondingly,  { 

I  wbila  tha  ouirant  danalty  and  tha  uaaablljity  of  tha  gaa  ahould  daoraaaa  aa  j 

1  '  ' 

j  4*  Tha  Riperimant  | 

I  I  ! 

I  tfa  hara  glran  a  detallad  deaoriptio^  of  tha  ajqperioantal  apparatua  in  a  pra>  | 

I  Tioua  papar  [10],  V^a^^uaa'^^  ion  aouroa,  tha  Axdazma  duoplaamatron  [11]  with  ^ 

^  !  • 

I  ohangaa  In  tha  region  of  ion  aaleotion.  iPha  anode  of  tha  aourea  was  a  ooppar  diae  | 

I  3  on  thick,  cooled  with  running  water.  T^a  ajqierimedta  ware  conducted  for  R  s  ^ 

I  I  I 

|a  O.O4,  0.053,  0.06,  and  0.08  cm.  The  iop  souroa,  focused  by  a  unipotantial  | 

j  electrostatic  ilans,  was  measured  on  the  rlaceiTar  (a  Faraday  cylinder)  by  tha  calori^- 

I  I 

I  metric  msthod  [12].  The  aelaction  of  tha]  ion  ouirant  on  the  elaotrodas  of  tha  ion  I 

'  I 

I  optic  was  measured  [I3],  and  at  >  25  was  negligible.  ' 

j  Figure  5  ahows  lixe  ion  ourrent  at  thk  raoaiTar,  I^,  ts.  R  when  s  60  kw  | 

I  and  for  an  arc-source  of  currant  1^  m  1.4|  aa^  (ourra  1).  Curra  2  was  constructed  | 
Un  relatira  units  without  consideration  ojr  3  (uniform  cross-sectional  density);  as  | 

I tha  base  wa  used  tha  point  for  idxiob  R  a  b.04  cm.  It  can  be  aaen  that  ourres  1  andj 
'2  dirarga  sharply  with  increasing  R.  The{  arerage  plaana  density  rs.  amission-ohannlel 

1  I  1 

> radius  (tha  function  3(R))  was  datarminad|  axperimantally  [10],  and  is  shown  in  Fig.' 

I  I  I 

5  by  euira  4.  Ourra  3  was  constructed  on|  ths  basis  of  ourra  2,  taking  into  aooounl^ 
i9(R).  It  can  bo  seen  that  tha  axparimantkl  and  calculated  eurrsa  arc  in  quits  gooJ 

I  I 

I  agraanmnt. 

was  to  bo  azpactad  that  as  tha  current  of  tha  duoplaamatron  arc  inor'aasad,  - 

- - 4  I  4  -  i 

^in  addition  to  an  inoraaaa  in  3(B)  tharo  would  be  a  corresponding  inoraaaa  in  tiia  , 
^tpnt^ion  currant;  howarar.  attaa^ts  to  prora  this  gars  nagatira  results.  For 

j _ ,  '  , _ i 

|Workifl^  with  focused  are  currants  it  is  niaeassary  to  iacreasa  the  prassuro  of  tha  ~ 


STOP  H£P£ 
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n 


duoplaanatrom  this  re|Sulted  in  inoreaaad  gas  prassura  in  tha 
lon<|aeleotian  gap,  dua  to  vhioh  an  aro  diLoharga  ia  ignitad  batwaan  tha  aalaoting 

j 

alaotroda  and  and  anoda  of  tha  aouroa,  Blaoausa  of  thia  tha  imm  ourrant  is! 

I  ' 

our  azparinanta  waa  I.4  aopa. 


I  ^  ^ 


wh 


4a  so 

kv 


so 


3.  Saleotad  ion  ourrant  I  ra. 

R  for  V  s  60  IcT.  1)  axperimental 

ourTO]  2)  dapendanoa  oaloulatad  fron 
tha  3/2  law}  3)  tha  sane,  taking  into 
aooount  0(R}i  4)  distribution  of  ion-> 
ourrant  danaity  at  tha  plaana  boundary 
j  »  3(R). 


Fig.  6.  Output  ion  ourrant  T  . 
ra.  salaotion  potential  T^.  1)  ' 

R  a  O.O4  om;  2)  R  a  O.O6  on;  ^ 

3)  R  a  0,08  om.  I 

j 

Figure  6  shows  ra.  for  rariouaj 
▲a  oan  be  seen,  tha  dapandanoas  firstj 


I  inoraasa,  and  than  saturation  sets  in 

I  1 

I  dua  to  tha  finite  amlsaiTity  of  'Uia  plaanja  for  the  giran  aro  ourrant  I^.  From 

!tha  Talua  of  tbs  saturation  ourrants.  on  ^e  basis  of  (2).  wa  oan  datarmina  tha 

I  *  1  ' 

jlooation  of  tha  piaama  boundary  at  the  st^t  of  amission.  Tha  ralua  of  waa 

|dstaxminad  using  mi  alaotrolytio  bath,  an|i  was  3.6,  4.3,  and  3.1  kr  for  opaninga 

IR  B  0.04,  0.06,  and  0.08,  raspaotiTaly,  wkth  V  3  60  kr.  On  this  basis,  d  s  O.O6, 

I  1 

1O7O6— hnd  0,10  om,  raspaotiTaly.  Rinos  tha  thioknaaa  of  tha  anoda  waa  0.3 
^e  plMma»amiaslon  boundary,  as  oan  ba  seen,  waa  within  tha  amission  ohannaiV 


oan  use  tha  amission-ohannal  oroa^saotional  area  as  tha  plaaaa-amiaaion  j 
Hsurfaeh.  |  1 - j 
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plaao*  den»itjr  |n^  in  the  amiaeion  ohannel.  The  ion  | 

i  '  I  I 

I  ourrent  in  the  emission  ohannel  is  defined  as  1  a  n  r.eS.  where  I  is  the  meesurad 
I  I  I  r  o  1  »  r  I 

|ion|ouirent  at  the  reoeiTer)  is  the  mJan  directional  relooity  of  the  pLaana  ioni^; 
I  l._is  the  eleotron  charge ]  and  S  is  the  ankssion  ohannel  oxoss  section.  Than,  I 

I  =  I 

j  is  in  aoperas)  *  1  st  [I4]}  n^  is  l|/cm^j  sAd  S  is  in  o«^.  j 

I  from  the  aurres  in  Tig.  6  we  get  n  |>  O.65  to  1.2  *  10^^.  Bohm's  formula  [7]  ^ 


I  gare  approximately  toa^  sa^  resi^ta^  -  -  { 

I  Taking  n^  a  10  ^  and  T^  a  1(P  01^  the  basis  of  (7)  we  find  that  the  poten- 

I  tial  gradient  at  the  plasma  boundary  shoikd  be  «  20  kr/em. 

I  In  Tig.  4  the  arrows  indicate  the  pojsition  ot  the  plasma  boundary  according 
I  to  calculations.  As  can  be  seen,  the  boundaries  are  positioned  for  a  ralue  of 
I  W  10  kr  for  the  undisturbed  potential,  k  disturbance  of  the  external  field  re» 

i 

I  suits  in  a  change  in  the  potential  gradiebt  to  a  walue  defined  by  (7). 


I  On  the  basis  of  the  foregoing  we  oan|  draw  the  following  conclusions  t  | 

^  1.  The  ion  cuzrent  selected  from  a  plasma  source  is  limited  by  the  space  I 

*  >.  !  I 

I  charge.  I  , 

I  ‘ 

2.  The  maximum  ion-cur?  nt  density  jper  emission-ebannel  cross  section  is  I 

i  >  1 

I  attained  for  those  ralues  of  ^en  the  plasma-emission  boundary  is  within  the  , 

flt  '  I 

,  i  ' 

lestission  channel.  |  I 

3.  Knowing  the  distribution  of  the  iarerage  plasma  density  in  the  emission  ! 

!  I  ' 

ehennel,  and  the  electron  tenqperature,  w<  can  calculate  approximately,  on  the  basi^ 

' - —5  I  5 _ J 

I  of  (7)  (^0),  (11),  (^2)t  given  Bi,  the  ralue  of  the  selection  current  I 

I - /  I  4 — * — j 

[-the-  current  density  in  the  emission  chennpl  and  the  useability  of  the  wcrjclng —  j 


gas  Y. 

I - —  1 
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